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A  Jarring  Subject 

In  the  great  impatient  American  tradition,  we  have  rushed  out 
to  beat  inflation  with  a  spade,  a  garden  hoe,  and  a  jar  lid. 

We  have  produced  some  prize-winning  blisters,  aches,  and 
pains.  We've  reached  the  depths  of  despair  with  elusive  canning 
lids,  stubborn  un jelling  jelly,  petulant  pickles  that  wouldn't 
pucker-up,  and  acid  tomatoes  that  developed  mold. 

Based  on  the  sale  on  home  garden  type  seeds,  it  is  estimated 
that  there  have  been  an  additional  6  million  new  gardeners  in 
each  of  the  past  2  years.  Between  25  and  50  percent  of  these 
people  practice  some  form  of  home  food  preservation.  An  esti- 
mated 4  billion  jar  lids  will  be  manufactured  for  use  in  this 
country  in  1976. 

Home  canning  can  provide  safe,  inexpensive,  quality  products. 
This  is  true  only  if  the  fruits  and  vegetables  to  be  canned  have 
been  carefully  selected  and  properly  processed. 

Home  canners  should  not  take  shortcuts  or  be  otherwise 
creative  when  canning.  Only  tested,  currently  approved  methods 
should  be  used. 

Using  poor  quality  fruits  and  vegetables  or  experimental  can- 
ning techniques  can  result  in  botulism^ — a  food  poisoning  which 
killed  two  people  last  year.  According  to  the  Center  for  Com- 
municable Diseases  in  Atlanta,  Ga.,  of  14  botulism  outbreaks  in 
1975,  10  involved  improper  home  processing,  2  were  com- 
mercially processed,  and  2  were  untraceable. 

Organisms  that  cause  food  spoilage — molds,  yeasts,  and  bac- 
teria— are  always  present  in  the  air,  water,  and  soil.  Enzymes 
that  may  cause  undesirable  changes  in  flavor,  color,  and  texture 
are  present  in  raw  fruits  and  vegetables. 

When  fruits  and  vegetables  are  canned,  they  must  be  heated 
hot  enough  and  long  enough  to  destroy  the  spoilage  organisms 
and  stop  the  action  of  enzymes. 

Recent  ARS  research,  reported  on  page  12,  has  found  how 
the  microorganism  causing  botulism  can  occur  even  in  high  acid 
home  canned  foods.  Still  more  research  is  needed  in  the  home 
canning  area. 

As  more  knowledge  becomes  available,  ARS  scientists  will 
share  it  with  consumers. — M.M.M. 
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COVER:  "Sugar  House"  of  the  Rio  Grande 
Valley  Sugar  Growers,  Inc.  where  imple- 
mentation of  research  led  to  successful 
production  tests  in  making  crystalline 
sugar  from  juice  extracted  from  sweet 
sorghum  (0475X363-1).  Article  begins  on 
page  3. 
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A  "sugar  house"  technician  collects  sweet  sorghum  juice  for  laboratory  testing  (04.75X361-29). 


Cb^  Sugar  from  Sorghum 


Another  Step  Forward 


SUCCESSFUL  FACTORY  processing  tests 
indicate  that  sweet  sorghum  may 
be  on  its  way  to  joining  sugarcane  and 
sugarbeets  as  an  additional  source  of 
crystalline  sugar. 

Chemists  Bruce  J.  Lime  and  B. 
Ashby  Smith  of  the  Food  Crops  Uti- 
lization Laboratory  (P.O.  Box  388, 
Weslaco,  TX  78596)  conducted  the 
processing  tests  at  facilities  of  the  Rio 
Grande  Valley  Sugargrowers,  Inc. 

The  mammoth  effort,  enlisting  the 
talents  of  ARS  scientists  in  Meridian, 
Miss.,  as  well  as  Weslaco,  and  of  Texas 
Agricultural  Experiment  Station  re- 


searchers and  the  Rio  Grande  Valley 
Sugargrowers,  Inc.,  Santa  Rosa,  Tex., 
resulted  in  the  factory  production  of  22 
tons  of  raw  sugar  from  sweet  sorghum. 

Standard  cane  harvesting  and  pro- 
cessing equipment  was  used  to  produce 
the  sugar,  which  has  a  purity  equal  to 
cane  sugar.  New  sweet  sorghum  vari- 
eties, improved  growing,  harvesting, 
and  processing  techniques,  and  innova- 
tive research  led  to  the  successful  fac- 
tory production  tests. 

The  production  tests  show  that  sweet 
sorghum  can  be  milled  in  conventional 
sugarcane  mills  and  that  the  raw  juices 
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Above:  At  present,  standard  sugarcane  harvesters  are  used 
to  harvest  sweet  sorghum.  Unlike  sugarcane,  which  is 
smooth,  sweet  sorghum  has  leaves  on  its  stalk  which  are 
thrown  into  the  waiting  trucks  along  with  the  stalk  portion. 
This  complicates  the  cleaning  of  the  stalk  for  processing. 
Texas  A.  &  M.  University  engineers  at  Weslaco  are  modify- 


ing the  harvesters  to  remove  the  unwanted  leaf  matter, 
helping  make  sorghum  production  for  sugar  practical 
(0^75X362-10).  Lower  left:  Freed  of  their  raw  juices  by 
squeezing,  sorghum  stalks  tumble  from  a  mill  at  the  "sugar- 
house."  Observing  are  (left)  plant  general  manager  Jack 
Nelson,  and  members  of  his  engineering  staff  ( 0^75X362-20). 


can  be  freed  of  objectionable  starch  by 
standard  cane  juice  clarifiers.  The  pres- 
ence of  starch  in  sirup  can  prevent 
sugar  crystals  from  forming.  The  Wes- 
laco-based  scientists  found  a  way  to  re- 
move the  starch  before  it  goes  into  solu- 
tion. Sweet  sorghum  could  be  used  only 
for  the  manufacture  of  sirup  before 
this  breakthrough  was  achieved. 

The  starch  removal  procedure  re- 
quires eight  steps:  (1)  Stalk  prepara- 
tion; (2)  extraction  of  raw  sugar-bear- 
ing juice;  (3)  clarification  and  re- 
moval of  starch  from  juice;  (4)  evapo- 
ration of  clarified  juice  to  semisirup; 
(5)  removal  of  additional  starch  from 
semisirup;  (6)  concentration  of  semi- 
sirup  to  heavy  sirup;  (7)  removal  of  the 
impurity,  aconitic  acid,  from  heavy  sir- 
up; and  (8)  crystallization  of  raw 
sugar  from  heavy  sirup  by  convention- 
al sugar  procedures. 

A  variety  selection  program  at  the 
ARS  Sugar  Crops  Field  Station  at  Me- 
ridian, Miss.,  culminated  in  the  release 


of  three  high  sucrose  sweet  sorghum 
varieties.  Of  the  three,  Rio  is  early 
maturing  and  adapted  to  a  wide  geo- 
graphical area  in  the  southern  United 
States.  Roma  and  Ramada  are  more 
specifically  adapted  to  the  Lower  Rio 
Grande  Valley  of  Texas.  The  develop- 
ment of  the  new  sweet  sorghum  varieties 
made  sugar  production  feasible  because 
three  varieties  provide  greater  protec- 
tion from  loss  by  disease  than  does  a 
single  variety. 

Sugar  production  from  sweet  sor- 
ghum offers  great  promise  in  extending 
the  production  season  of  the  sugarcane 
industry  by  2  to  3  months.  A  fuller 
utilization  of  labor  and  equipment  for 
a  longer  period  may  also  reduce  the 
cost  of  crystalline  sugar  to  consumers. 

Commercial  production  of  sugar 
from  sweet  sorghum  could  help  the 
United  States  become  much  less  depend- 
ent on  foreign  sources  for  30  percent 
of  the  estimated  11.5  million  tons  of 
sugar  consumed  here  annually. — E.  L. 
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Now: 
Soy  yogurt 

FOOD-MAKING  BACTERIA  that  break 
down  sugars  man  cannot  digest 
have  been  used  to  make  yogurt  from  a 
new  soy  milk  in  ARS  studies. 

Both  the  new  milk  and  the  yogurt 
have  flavors  more  acceptable  than  that 
of  traditional  soy  milk.  Also,  there  is 
more  available  protein  in  the  new  milk, 
giving  the  yogurt  a  desirable,  firm  curd. 


The  fermentation  studies  at  the 
Northern  Regional  Research  Center, 
(1815  North  University,  Peoria,  IL 
61604)  were  conducted  by  Hiroshi 
Kanda,  visiting  Japanese  industrial  sci- 
entist, and  chemist  Hwa  L.  Wang,  mi- 
crobiologist ClifiFord  W.  Hesseltine,  and 
home  economist  Kathleen  A.  Warner, 
aUof  ARS. 

In  an  earlier  study.  Dr.  Wang,  Dr. 
Hesseltine,  and  others  found  that  ARS 
Culture  Collection  strain  B— 1910  of 
Lactobacillus  acidophilus  thrives  on  the 
soybean  sugars,  raffinose,  and  stach- 
yose.  Unless  predigested,  these  sugars 
ferment  in  the  lower  gut  of  humans  and 
produce  gas. 

For  the  yogurt  studies,  the  Northern 
Center  team  used  B-1910  with  L.  acido- 
philus strain  B-2092.  B-2092  uses  beet 
and  cane  sugar  and  imparts  good  flavor 
to  fermented  soy  milk.  Both  B-1910  and 
B-2092  convert  the  sugars  to  lactic 
acid,  a  characteristic  component  of 
sauerkraut,  sour  milk,  pickles,  and  other 
fermented  foods. 

In  making  the  new  soy  milk,  the 
Northern  Center  team  applied  some  of 
the  latest  scientific  theory  as  well  as 
some  of  the  strongest  opinion  evolving 
from  centuries  of  Oriental  soy  food 


fermentations.  Scientists  postulate,  for 
example,  that  inactivating  an  enzyme, 
lipoxygenase,  w^th  heat  or  acidic  con- 
ditions prevents  o£E  flavors  from  devel- 
oping in  soy  food  products.  In  some 
parts  of  the  Orient,  natives  maintain 
that  soaking  soybeans  in  baking  soda 
solutions  reduces  the  beany  flavor. 

"We  incorporated  both  treatments  in 
our  process,"  says  Dr.  Wang.  After  a 
16-hour  soaking,  soybeans  were  boiled 
5  minutes  in  0.2  percent  sodium  bicar- 
bonate solution. 

Since  heating  reduces  protein  solubil- 
ity, the  scientists  subjected  the  boiled, 
slurried  beans  to  sound  energy  above 
the  frequency  of  human  hearing.  Ultra- 
sonication  Avas  announced  last  vear  by 
chemist  Li  Chuan  Wang  of  the  Northern 
Center  as  a  way  of  solubilizing  protein 
in  soy  products. 

Protein  content  of  the  milk  affects 
acidity  and  flavor  as  As  ell  as  texture  of 
the  yogurt.  Acceptable  yogurt  can  be 
made  from  soy  milk  containing  3.6  to 
4.5  percent  of  protein. 

If  flavored  yogurt  is  desired,  vanilla, 
orange,  strawberry,  or  lemon  can  be 
added  to  the  new  soy  milk  before  it  is 
inoculated  with  the  fermenting  cul- 
ture.— D.  H.  M. 


Refeeding  wastes  to  beef  cattle 


THE  TYPE  of  ration  initially  fed 
determines  the  value  of  beef  cattle 
Avastes  for  refeeding  to  cattle. 

Feces  and  manure  from  housed  cat- 
tle on  a  low-roughage  ration  generally 
met  the  nutritional  requirements  for 
refeeding  as  a  high-energ}^  ration,  in 
cooperative  studies  with  the  University 
of  Nebraska,  Lincoln.  Supplemental 
manganese  may  be  needed. 

Wastes  from  outdoor  feedlots  con- 
tain 45  to  95  percent  soil  and  are  not 
suitable  for  refeeding,  reports  ARS 
microbiologist  James  R.  Ellis  (144 
Keim  Hall,  University  of  Nebraska,  Lin- 
coln, NE  68583). 

Dr.  Ellis  says  that  the  practical  lim- 


itation on  refeeding  cattle  Avastes  is  the 
large  quantity  of  digestible  dry  matter 
and  the  high  handling  costs.  Rising 
feed  costs  and  the  desire  to  make  maxi- 
mum use  of  Avastes  nevertheless  have 
caused  some  to  consider  refeeding. 

The  study  shoAved  that  the  suitability 
of  excreted  materials  for  refeeding  de- 
clines as  the  amount  of  roughage  in  the 
original  ration  increases.  Feces  from  a 
high-roughage  ration,  for  example, 
could  be  reused  only  as  the  roughage 
component  of  a  ration.  They  Avould  be 
equivalent  to  those  from  a  loAv-roughage 
ration  if  potassium,  sodium,  and  man- 
ganese Avere  added. 

Dr.  Ellis  and  associates  analyzed 


composition  of  feces  from  cattle  in 
metabolism  crates  on  high,  medium, 
and  low-roughage  rations,  feces  and 
manure  from  cattle  on  loAv-roughage 
rations  in  a  housed  feedlot,  and  Asastes 
from  cattle  on  loAv-roughage  rations  in 
an  outdoor  feedlot.  Roughage  level  in 
the  ration  influenced  gross  energy, 
crude  fiber,  crude  protein,  nitrogen  in 
all  forms,  potassium,  phosphorus,  man- 
ganese, and  other  mineral  elements  in 
the  Avastes. — W.  W.  M. 
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METABOLIC  SLEUTHS 


RUN  a  complex  organic  compound,  un- 
known in  nature,  through  a  living 
system  (plants),  where  some  of  it  is 
broken  apart  and  the  pieces  possibly  re- 
assembled in  various  arrangements.  Then 
run  plant  material  containing  original  and 
rearranged  compounds  through  a  second 
living  system  (animals).  Here  further 
breaking  apart  and  putting  together  may 
occur  before  part  but  not  all  of  the  chem- 
ical end  products  are  expelled. 

Identify  the  end  products,  or  metab- 
olites, formed  in  plants  and  animals,  and 
determine  whether  they  are  harmful  to  the 
plant,  the  animal  that  ate  the  plant,  or  man 
who  eats  the  animal  or  its  products. 

This  kind  of  chemical  detective  work  at 
the  Metabolism  and  Radiation  Research 
Laboratory  (P.O.  Box  5033,  Fargo,  ND 
5674)  gives  needed  insight  into  how  herbi- 
cides used  on  crops  may  affect  successive 
living  systems  in  the  food  chain. 

Studies  tracing  herbicide  metabolism 
through  plants  and  animals  in  succession 
simulate  the  most  common  way  livestock 
are  exposed  to  herbicide  residues — by 
grazing  treated  forage  or  eating  the  hay. 
Herbicides  for  these  studies  are  radio- 
labeled with  carbon-14  to  aid  in  tracing 
movement  through  plants  and  animals  and 
in  measuring  amounts  of  metabolites 
found. 

ARS  chemist  Gerald  G.  Still,  technician 
Eugene  R.  Mansager,  and  chemist  Gay- 
lord  D.  Paulson,  in  a  study  with  the  herbi- 
cide chlorpropham,  found  that  all  but  1 
to  4  percent  of  the  metaboHtes  are  elimi- 
nated within  72  hours  by  rats  or  sheep  fed 
shoots  of  treated  alfalfa.  Chlorpropham 
is  used  for  weed  control  in  alfalfa,  soy- 
beans, and  other  crops. 

These  studies  often  involve  previously 
unknown  breakdown  products  and  lengthy 
purification  and  identification  procedures. 
Twelve  metabolite  fractions  were  identi- 


fied, after  four  purification  steps,  in  the 
urine  of  rats  fed  treated  alfalfa  shoots. 
Fractions  making  up  12.3  percent  of  the 
total  were  not  analyzed. 

The  researchers  treated  55-day-old 
alfalfa  plants  with  labeled  chlorpropham 
for  7  days.  In  the  shoots,  they  recovered 
62  percent  of  the  radiolabel  as  un- 
metabolized  chlorpropham,  18  and  9  per- 
cent as  two  major  metabolite  fractions, 
and  11  percent  as  residues  that  were  not 
further  analyzed.  Harvested  alfalfa  shoots 
or  roots  were  then  fed  to  five  rats  or  a 
sheep. 

At  slaughter,  72  hours  after  feeding 
treated  shoots,  71  percent  of  the  carbon- 
14  in  the  rats  had  been  excreted  in  the 
urine  and  23  percent  in  the  feces.  Less 
than  1  percent  was  in  rat  carcasses.  In 
sheep,  the  proportions  were  78  percent  in 
urine,  18  percent  in  feces,  and  less  than  1 
percent  in  the  carcass. 

The  scientists  concluded  that  mono- 
gastric  animals,  represented  by  the  rats, 
and  ruminants  such  as  sheep  metabolize 
chlorpropham  in  a  similar  fashion. 

The  study  also  demonstrated  differences 
in  metabolism  of  the  same  herbicide 
should  an  animal  accidentally  consume 
the  herbicide  itself  and  when  it  eats  forage 
treated  with  the  same  herbicide.  If  the 
herbicide  is  first  metabolized  by  the  plant, 
metabolites  that  the  plant  but  not  the  ani- 
mal can  synthesize  may  be  recovered  in 
urine  or  feces  of  the  animal  that  ate  the 
treated  forage. 

Eleven  percent  of  the  radiolabel  in  rat 
urine  was  the  metabolic  isopropyl-2- 
hydroxy-5-chlorocarbamate  in  two  chemi- 
cal forms.  Rats  do  not  form  this  metabolite. 
The  amount,  however,  corresponds  closely 
to  the  18  percent  of  a  closely  related  prod- 
uct found  in  alfalfa.  This  metabolite  in 
alfalfa  apparently  was  excreted  by  the  rats 
in  an  altered  form. — W.  W.  M. 
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FMD  Vaccine 
A  New  Concept 


FOR  the  first  time,  a  new  concept 
in  vaccines  is  being  used  experi- 
mentally to  protect  livestock  against 
foot-and-mouth  disease  (FMD) — the 
most  dreaded  disease  of  livestock.  FMD 
is  highly  contagious  and  has  been  re- 
sponsible for  tremendously  expensive 
livestock  losses  throughout  the  world. 

The  team  responsible  for  this  mile- 
stone in  basic  research  on  virus  vaccines 
is  headed  by  chief  scientist  Howard  L. 
Bachrach  of  the  Plum  Island  Animal 
Disease  Center  I  Greenport.  Long  Is- 
land, NY  119441.  Other  members  of 
the  ARS  research  team  include  micro- 
biologist Douglas  M.  Moore,  veterinary 
medical  ofi&cer  Peter  D.  McKercher,  and 
chemist  Jerome  Polatnick. 

The  new,  experimental  vaccine  devel- 
oped by  the  Plum  Island  scientists  is 
made  from  a  protein  from  the  noninfec- 
tious coat  of  the  virus.  By  contrast,  the 
virus  vaccines  used  throughout  the 
world  today  on  both  livestock  and  peo- 
ple are  made  from  whole  killed  viruses 
or  weakened  live  viruses.  The  latest  re- 
search shows  that  only  the  outermost 
protein  from  a  virus  is  necessary  to 
arouse  an  animal's  immune  response. 
The  new,  experimental  FMD  vaccine 
utilizes  this  concept.  Thus,  no  animals 
vaccinated  with  the  new  vaccine  will  re- 
ceive whole  viruses. 

Despite  the  care  in  preparing  whole- 
virus  vaccines  todav.  there  is  no  ab- 


Dr.  Bachrach  examines  photographic 
images  of  electrophoretic  separation 
of  FMD  virus  coat  proteins  (476X338- 
29  A). 


solute  assurance  that  every  vims 
particle  is  either  killed  or  rendered 
harmless.  Although  the  new  vaccine  is 
still  experimental,  the  tests  made  thus 
far  have  proven  it  effective  in  pro- 
tecting swine  against  FMD. 


There  have  been  no  outbreaks  of 
F^ID  in  this  country  since  1929  because 
of  stringent  import  restrictions  and  the 
constant  alertness  of  U.S.  regulatory 
personnel.  However,  each  year  the  risk 
grows  greater  ^vith  increased  travel 
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FDM  vaccine 


Above:  In  gene  "mapping"  studies,  Dr.  Palatnick  and  technician 
Robert  Goldsmith  prepare  poly  aery  lamide  gels  for  slicing  in  order 
to  locate  the  radioactively  labeled  coat  proteins  of  FMD  virus. 
This  research  will  establish  the  relative  location  of  the  genes  for 
each  protein  along  the  viral  RNA  strand  (0^76X339-20).  Below: 
Dr.  Bachrach  examines  a  vial  containing  freeze-dried  virus 
protein  3  which  will  be  used  to  prepare  experimental  vaccines 
(0i76X337-llA). 
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abroad  and  the  prevalence  of  the  dis- 
ease throughout  most  of  the  world. 

During  1967-68,  England  and  Wales 
had  over  2,000  outbreaks  that  resulted 
in  the  necessary  slaughter  of  about 
400,000  cattle,  swine,  sheep,  and  goats. 
The  United  States  has  had  nine  out- 
breaks since  1870,  costing  the  Govern- 
ment and  the  livestock  industry  well 
over  a  quarter  of  a  billion  dollars.  The 
longest  and  most  costly  single  U.S.  FMD 
eradication  effort  was  a  joint  United 
States-Mexican  campaign  from  1947  to 
1954.  It  involved  8,000  Mexican  and 
United  States  personnel  and  cost  us 
$136  million. 

The  onlv  major  areas  of  the  world 
now  free  of  FMD  are  the  North  Ameri- 
can and  Australian  Continents  along 
with  the  smaller  geographically  isolated 
areas  of  New  Zealand,  Japan.  Great 
Britain,  and  the  Scandinavian  coun- 
tries. The  rest  of  the  world  lives  with  a 
vaccination  program  and  the  disease. 

An  important  spinoff  of  the  new  ex- 
perimental FMD  vaccine  is  the  impUca- 
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A  pig  is  inoculated  with  virus  protein 
3  vaccine  by  laboratory  technician  Wil- 
liam Doraski.  The  effectiveness  of  the 
vaccine  will  later  be  assessed  by  expos- 
ing the  animal  to  virulent  FMD  virus 
(0Jf76X-336-32A). 


Plum  Island  lies  off  the  eastern  end  of  Long  Island,  thus  providing  natural  isolation 
for  research  with  exotic  animal  diseases.  For  many  years  Plum  Island  was  an 
Army  Coast  Artillery  base.  Fort  Terry  (0Jt76X3Jtl-19). 


tion  it  carries  for  human  vaccines.  The 
FMD  virus  along  with  polio  virus  and 
the  common  cold  viruses,  are  members 
of  the  same  group  of  viruses,  known  as 
the  picornavirus  group — small-sized 
viruses  containing  ribonucleic  acid 
(RNA).  All  picornaviruses  have  the 
same  basic  architecture — an  RNA  core 
(the  disease-causing  portion  of  the 
virus),  surrounded  by  a  protein  coat 
consisting  of  60  copies  of  each  of  4  dif- 
ferent proteins. 

Polio  virus  vaccines,  like  the  live- 
stock vaccines,  are  made  from  killed 
whole  viruses  or  modified  live  (weak- 
ened) viruses.  Polio  vaccines  have  been 
highly  successful  and  acceptable.  How- 
ever, they  have  had  some  drawbacks 
that  might  be  eliminated  by  the  use  of  a 
protein  vaccine. 

There  are  extremely  slight  risks,  for 
example,  that  some  virus  may  have 
escaped  being  killed  or  weakened  suffi- 
ciently. Also  the  chemicals  used  to  in- 
activate the  infectious  RNA  core  of  a 
killed-virus  vaccine  can  cause  side  ef- 


fects, or  can  sometimes  alter  the  protein 
responsible  for  activating  the  immune 
responses  in  such  a  way  that  protection 
is  lessened.  Since  the  new  experimental 
FMD  vaccine  shows  that  only  the  outer- 
most protein  of  the  virus  coat  is  neces- 
sary to  produce  the  immune  response, 
the  hazard  of  inadvertent  infection  by 
virus  particles  that  escaped  being  killed 
or  weakened  is  eliminated. 

According  to  Dr.  Bachrach,  using 
whole  viruses  to  extract  the  protein  for 
the  new  FMD  vaccine  requires  expen- 
sive, time-consuming  techniques,  so  the 
next  step  forward  will  be  to  map  out  the 
exact  chemical  structure  of  the  crucial 
protein  molecule  in  the  FMD  virus. 
Then  the  new  vaccine  can  be  built 
synthetically  in  a  laboratory  without  the 
use  of  viruses. 

As  the  agricultural  researchers  have 
pushed  ahead  into  this  new  frontier  in 
vaccines,  the  medical  scientists  are  also 
at  work  developing  experimental  pro- 
tein-coat vaccines  to  help  combat  hu- 
man virus  diseases. — V.  M.  D. 


Dr.  Moore  introduces  radioactive  iodine 
into  the  coat  protein  of  FMD  virus  for 
later  analysis  to  determine  the  specific- 
ity of  reaction  between  the  labeled  pro- 
tein and  antibody  molecules  ( 0^76X336- 
llA). 
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Because  the  feeding  boards  are  made  of  wood,  a  test  tube 
feeding  chamber  was  created  to  permit  photographing  a  bee 
in  the  feeding  position — its  proboscis  extended  into  the  feed- 

Feeding  bees 


ing  tube.  This  adult  worker  is  eating  a  sugar-water  solution 
(0576Xlf87-35A). 


individually 


A successful  new  feeding  device  used 
to  feed  honey  bees  individually 
in  the  laboratory  is  an  important  step 
forward  in  bee  research. 

With  this  technique  scientists  will  be 
able  to  measure  and  attempt  to  breed 
for  honey  bee  resistance  to  diseases,  to 
solve  problems  of  bee  nutrition,  and  to 
assess  the  effect  of  pesticides  when  bees 
pollinate  treated  crops. 

Bee  researchers  often  need  to  use  in- 
dividually fed  worker  bees  in  their  ex- 
periments, but  a  good  technique  has  not 
previously  been  available.  Simple  mass 
feeding  is  not  effective  because  bees  in  a 
group  may  receive  their  food  from  other 
bees  rather  than  from  the  feeding  con- 
tainer. This  disrupts  the  distribution  of 
the  material  to  be  tested.  Some  bees  are 
not  even  exposed  to  it. 

More  recently,  investigators  have 
fed  bees  with  a  laborious,  time-con- 
suming hand-feeding  technique.  Each 
bee  is  held  by  the  wings  and  its  mouth 
parts  are  touched  to  a  droplet  of  food. 
The  technique  is  much  too  slow  for  ex- 
periments requiring  large  numbers  of 
bees. 

Earlier  methods  to  individually  feed 


bees  also  posed  problems.  When  starved 
bees  are  confined  in  a  glass  shell  vial 
with  food  placed  in  a  pipette  or  as  mi- 
crodroplets  in  glass  cups  attached  to  an 
enclosing  cork,  the  bees  become  agitat- 
ed. They  run  rapidly  around  in  the  vial, 
often  smearing  their  wings  and  legs 
with  food. 

Geneticist  Thomas  E.  Rinderer  of  the 
ARS  Bee  Breeding  and  Stock  Center 
Laboratory  (Route  3,  Box  82-B,  Ben 
Hur  Rd.,  Baton  Rouge,  LA  70808)  has 
determined  three  requirements  for  a 
feeding  system.  The  feeding  chamber 
must  have  opaque  walls,  a  walking  sur- 
face easily  grasped  by  the  bees,  and 
food  associated  with  light. 

Most  stimuli  that  are  irrelevant  or  de- 
tract from  feeding  are  minimized  by 
the  first  two  requirements.  The  third 
requirement  takes  advantage  of  bees' 
positive  phototaxis — their  movement 
toward  a  source  of  light — and  leads 
them  to  the  food. 

The  technique  is  reliable  and,  impor- 
tantly, it  is  rapid.  "Two  people  can 
easily  feed  200  to  300  bees  an  hour," 
says  Dr.  Rinderer. 

The  feeding  device  consists  of  25 


feeding  chambers  made  by  drilling 
holes  3  centimeters  (cm)  deep  by  1.2 
deep  by  1.2  cm  in  diameter  along  the 
length  of  a  48.4-cm  pine  board.  A  ta- 
pered cork,  fitted  with  glass  tubing 
through  its  length,  confines  a  single  bee 
in  a  feeding  chamber.  Before  confine- 
ment, the  inside  end  of  the  glass  tubing 
is  loaded  with  a  droplet  of  liquid  food. 
These  droplets  are  dispensed  from  a 
tuberculin  syringe  mounted  on  a  micro- 
applicator. 

Tests  of  the  feeding  device  were  con- 
ducted with  adult  bees  1,  2,  3,  and  4 
days  of  age.  Bees  of  each  age  category 
were  fed  for  10,  20,  or  30  minutes.  Also, 
2-day-old  bees  were  fed  for  40  minutes. 
In  all  these  tests,  bees  were  starved  for 
1  hour,  anesthetized  3  to  4  minutes  with 
carbon  dioxide  to  facilitate  handling, 
and  placed  in  the  feeding  chambers. 
When  each  bee  had  apparently  revived 
from  the  carbon  dioxide  treatment,  it 
was  enclosed  in  the  chamber  with  the 
food-containing  cork.  Feeding  boards 
were  placed  with  the  corks  facing  15- 
watt  daylight  fluorescent  tubes. 

Timing  was  then  begun  for  the  feed- 
ing period.  When  the  feeding  corks  were 
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removed  they  were  examined  with  an 
illuminated  hand  lens  for  the  presence 
or  absence  of  the  food  droplet.  Those 
bees  removing  only  part  of  the  food 
were  classed  with  those  removing  none 
of  it. 

The  system  was  also  tested  without 
bees,  to  control  for  the  effects  of  evapo- 
ration. 

The  bees  readily  consumed  the  food. 
While  the  10-  and  20-minute  feeding 
periods  were  not  long  enough  to  insure 
a  high  percentage  of  food  removal,  the 
30-minute  period  for  1-,  3-,  and  4-day- 
old  bees  resulted  in  99,  99,  and  100 
percent  food  removal,  respectively.  The 
2-day-old  bees  had  a  performance  of  99 
percent  removal  at  the  40-minute  feed- 
ing period,  equal  to  the  performance  of 
the  other  three  age  groups  at  30  minutes. 
None  of  the  food  removal  was  attrib- 
uted to  evaporation. 

"With  longer  feeding  periods  the  sys- 
tem becomes  reliable,"  said  Dr.  Rind- 
erer.  "Replicates  at  the  30-  and  40- 
minute  feeding  periods  of  all  age  groups 
were  quite  uniform." — P.  L.  G. 


After  the  feeding  boards 
are  loaded  with  bees  and 
food,  they  are  stacked  fac- 
ing a  light  source.  The 
light  passing  through  the 
feeding  tube  attracts  the 
bees  to  the  food  suspension 
(0576X^6-20  A). 


To  insure  a  constant  volume  droplet — five  microliters- 
syringe  is  used  to  fill  the  feeding  corks  (0576X489-5). 


-a  micro  applicator  driven 


After  a  feeding  period  Dr.  Rinderer 
empties  feeding  boards,  catching  the 
bees  in  storage  traps.  The  bees,  which 
were  fed  identical  suspensions,  will  be 
observed  and  survival  ratios  established 
(0576X488-6). 


Right:  In  order  to  determine  the  exact  pH  at  which 
the  botulism  organism  can  thrive,  Mr,  Huhtanen 
innoculates  test  tubes  of  tomato  juice  with  spores  of 
Clostridium  botulinum  (0676X6^7-20).  Below:  Mr. 
Huhtanen  checks  the  pH  of  tomato  juice  after  mold 
has  grown.  The  indicated  level  of  5.62 — the  normal 
pH  for  tomato  juice  is  approximately  Jf.20 — is  high 
enough  to  alloiv  Clostridium  botulinum  to  grow 
(0676X6U7-10). 


MENACE  TO  HOME  CANNERS 


THAT  ordinary  looking  mold  on 
your  home-canned  tomatoes  may 
indicate  the  presence  of  a  much  more 
deadly  problem — botulism. 

Botulism  bacteria  growing  in  the 
presence  of  molds  may  be  the  explana- 
tion for  those  rare,  but  serious  cases  of 
botulism  poisoning  that  have  occurred 
in  people  who  have  eaten  home-canned, 
high-acid  foods  such  as  tomatoes  and 
other  fruits. 

The  acid  in  these  foods  normally  pre- 
vents the  growth  of  the  botulism  bac- 
teria.  Botulism   poisoning,   which  is 


caused  by  toxins  produced  by  the  bac- 
terium Clostridium  botulinum,  is  usu- 
ally associated  with  improperly  sealed 
home-canned  foods  such  as  green  beans, 
beets,  and  corn  which  are  low  in  acid. 
These  products  must  be  pressure  cooked 
at  high  temperatures  to  destroy  these 
bacteria. 

Microbiologist  Charles  N.  Huhtanen 
at  the  Eastern  Regional  Research  Cen- 
ter (600  East  Mermaid  Lane,  Philadel- 
phia, PA  19118)  found  that  molds 
growing  on  the  surface  of  home-canned 
high  acid  foods,  such  as  tomatoes,  can 


reduce  the  acidity  to  the  point  where  C. 
botulinum  can  grow  and  produce  toxin. 
Scraping  off  the  mold  does  not  make  the 
rest  of  the  product  safe  to  eat  because 
the  toxins  produced  by  the  bacteria  can 
diffuse  throughout  the  product  and  only 
a  minute  amount  of  the  poison  can  make 
a  person  fatally  ill. 

To  study  the  relationship  of  botulism 
to  mold  growth,  Mr.  Huhtanen  inocu- 
lated test  tubes  of  tomato  juice  with 
botulism  spores.  Eleven  different  cul- 
tures of  C.  botulinum  were  tested.  The 
botulism  spores  did  not  germinate  or 
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produce  toxin  during  a  60-day  incuba- 
tion period. 

However,  when  Mr.  Huhtanen  inocu- 
lated the  tomato  juice  with  mold  spores, 
C.  hotulinum  began  to  grow  and  pro- 
duce toxin  4  days  after  mold  formed  a 
covering,  or  mat,  across  the  top  of  the 
tomato  juice. 

The  development  of  the  botulism 
toxin  did  not  appear  to  change  the  looks 
or  odor  of  the  tomato  juice  itself.  Gas 
bubbles  were  visible  in  the  samples  and 
tended  to  raise  the  mold  mat  off  the  sur- 
face of  the  juice. 

During  his  experiments,  Mr.  Huh- 
tanen found  that  these  molds  have  the 
ability  to  change  the  pH  (a  measure  of 
acidity)  of  the  tomato  juice  fairly  rap- 
idly. A  pH  of  4.8  or  below  is  considered 
too  acid  for  the  gro^Ni:h  of  botulism  bac- 
teria. Three  days  after  a  mold  mat 
formed  on  tomato  juice  with  an  initial 
pH  of  4.2,  the  pH  under  the  mat  was 
raised  to  5.8. 

When  the  initial  pH  was  4.6  under 
the  mat,  the  mold  changed  it  to  6.4,  The 
acidity  was  loAvest,  and  therefore  most 
conducive  to  the  development  of  botu- 
lism toxin  directly  under  the  mold  mat. 
The  acidity  was  greater  with  increasing 
depth  of  the  tomato  juice,  however. 
Eventually  the  acidity  was  reduced  even 
at  the  bottom  to  a  point  where  C.  hotu- 
linum would  grow. 

Molds  are  most  likely  to  grow  on  im- 
properly processed  acid  products  when 
jar  lids  are  not  sealed  properly.  Molds 
require  oxygen  to  grow.  Homemakers 
should  never  eat,  or  even  taste,  canned 
products  which  show  any  evidence  of 
spoilage,  cloudiness,  odor,  gas  bubbles, 
or  that  come  from  containers  which  are 
not  properly  sealed  or  show  signs  of 
damage — whether  or  not  there  is  mold 
growing  on  them.  The  entire  contents 
of  such  containers  should  be  disposed 
of,  and  the  containers  themselves 
destroyed. 

While  botulism  poisoning  is  rela- 
tively rare  (19  U.S.  cases  last  year 
including  2  deaths)  it  is  also  entirely 
preventable  with  proper  canning  proce- 
dures.— M.  E.  N. 


Above:  Mr.  Huhtanen  compares  a  jar  of  tomato  juice  containing  mold  in  which 
botulism  has  developed  with  a  control  jar,  containing  no  mold,  in  which  the  botulism 
spores  were  unable  to  germinate  and  grow.  Botulism  spores  were  introduced  into 
both  jars  (0676X646-7 A) .  Below:  Gas  bubbles  on  the  surface  indicate  the  presence 
of  botulism  (0676X646-12A). 
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Bossy  needs  exercise  too 


DAIRY  CATTLE  today  suffer  from  a 
malady  common  to  people  in 
modern  society — they  are  physically 
out  of  shape.  To  firm  up  flabby  muscles 
and  strengthen  weak  hearts,  ARS  re- 
searchers have  induced  some  cows  to 
do  what  many  people  in  similar  circum- 
stances have  done,  take  up  jogging. 

With  the  rapid  conversion  to  drylot 
confinement,  dairy  cows  are  indeed 
living  a  less  strenuous  life.  All  they  are 
required  to  do  is  lie  down,  get  up,  eat, 
drink,  be  milked,  and  give  birth  to  a  calf 
once  a  year.  The  result  of  all  this  less- 
than-taxing  exertion  is  a  deterioration 
of  the.  cow's  health,  performance,  and 
longevity. 

ARS  dairy  scientist  Robert  C.  Lamb, 
Utah  State  University  (U.M.C.  46, 
Animal  Industry  Bldg.,  Logan,  UT 
84322)  has  designed  a  mechanical  ex- 
erciser for  cows  that  forces  the  animal 
to  walk  a  certain  distance  at  a  con- 
trolled pace.  The  health  and  perform- 
ance of  animals  who  undergo  the  exer- 
cise regime  are  then  compared  to  ani- 
mals whose  soft  life  has  not  been 
disturbed. 

The  mechanical  exerciser  consists  of 
a  fenced  ring  around  which  animals  are 
forced  to  walk  by  four  moving  tailgates. 


The  tailgates  are  powered  by  a  variable- 
speed  motor  and  are  on  hinges  so  that 
if  for  some  reason  a  cow  resists  being 
pushed  along  by  a  tailgate,  the  gate  will 
pass  harmlessly  over  the  reluctant  ani- 
mal's back. 

In  one  trial  using  42  two-year-old 
heifers,  one-third  of  the  animals  re- 
ceived no  exercise;  one-third  were  ex- 
ercised 1  mile  a  day  at  a  slow  walk  until 
calving;  and  the  final  third  received  the 
same  exercise  but  continued  their  re- 
gime for  10  days  after  calving.  Exer- 
cises took  place  for  4  to  8  weeks  before 
calving. 

Results  showed  that  exercised  ani- 
mals gave  birth  easier  and  released  the 
placenta  quicker  than  did  nonexercised 
cows.  Heifers  exercised  only  until  they 
calved  produced  as  much  milk  as  non- 
exercised  heifers;  however,  the  exer- 
cised heifers  did  so  on  less  feed. 
Exercising  heifers  after  calving  lowered 
milk  production.  The  exerciser  has  also 
healed  sore  hooves,  straightened 
hum.ped  backs,  and  melted  excess  fat. 

ARS  veterinarian  John  D.  Olsen,  also 
at  Logan,  has  devised  a  standardized 
physical  fitness  test  (PET)  that  diag- 
noses the  heart  and  circulatory  condi- 
tion of  an  individual  cow,  and  works  in 


conjunction  with  the  mechanical 
exerciser. 

Dr.  Olsen  first  takes  an  electrocardio- 
gram of  the  cow  standing  still,  when  she 
is  first  put  in  the  exerciser.  This  pro- 
vides a  base  measurement  of  the  cow's 
heart  rate.  The  cow  is  exercised  for  one- 
half  mile  at  4.0  miles  per  hour,  which  is 
a  near  run  for  a  cow. 

Another  electrocardiogram  is  taken 
immediately  at  the  end  of  exercise  and 
the  heart  is  monitored  until  the  beat  re- 
turns to  normal. 

The  cow  is  run  a  second  time  at  the 
same  speed  and  distance  and  the  heart 
is  remonitored.  Each  cow  undergoes  the 
PET  for  2  consecutive  days.  Eollowing 
the  determination  of  the  cow's  physical 
condition  she  is  put  on  an  exercise  pro- 
gram for  4  to  6  weeks. 

An  upcoming  study  will  attempt  to 
determine  the  best  combination  of  speed 
and  distance  at  which  to  exercise  the 
cows,  and  will  involve  80  animals. 

The  exerciser  is  designed  for  research 
and  not  for  commercial  dairymen.  How- 
ever, should  exercise  prove  sufficiently 
important  to  a  cow's  well  being,  various 
methods  to  convert  the  program  to 
large-scale  commercial  use  will  be 
tried.— L.  C.  Y. 
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PPV  and  reproductive  failure 

A  BRED  GILT  is  in  apparently  normal 
health  during  gestation,  but  at  farrow- 
ing time  her  litter  is  abnormally  small, 
pigs  are  weak,  or  are  born  dead  or  per- 
haps mummified  or  macerated.  Or  she 
may  have  aborted  for  no  readily  identi- 
fiable reason. 

One  cause — probably  a  major 
cause — of  reproductive  failures  in 
swine  is  porcine  parvovirus  (PPV) 
infection,  ARS  veterinary  medical  of- 
ficer William  L.  Mengeling  points  out. 
Other  viruses  associated  with  porcine 
reproductive  failure  are  enteroviruses, 
pseudorabies  virus,  Japanese  B  en- 
cephalitis virus,  hog  cholera  virus,  and 
swine  influenza  virus. 

PPV  was  isolated  from  mummified 
and  stillborn  pigs  in  the  late  1960's  by 
European  scientists;  however,  their  at- 
tempts to  establish  a  relationship  be- 
tween the  virus  and  these  losses  were 
inconclusive.  The  virus  was  first  iso- 
lated from  swine  in  the  United  States  in 
1971  and  is  widely  disseminated  in  this 
country. 

Dr.  Mengeling  found  evidence  of  in- 
apparent  PPV  infection  in  51  percent  of 
a  group  of  butcher  hogs  he  surveyed. 
Most  pigs  probably  are  exposed  to  PPV 
during  or  after  birth,  although  sub- 
clinical infection  before  birth  occasion- 
ally occurs — in  3  of  82  litters  in  1 
experiment. 

Studies  by  Dr.  Mengeling  and  veteri- 
nary medical  officer  Randall  C.  Cutlip 


at  the  National  Animal  Disease  Center 
(P.O.  Box  70,  Ames,  lA  50010)  have 
now  furnished  evidence  that  directly 
links  PPV  with  reproductive  failures  in 
swine. 

The  first  study  involved  a  farm-pro- 
duced gilt  from  which  four  mummified 
and  one  normal-appearing  fetus  were 
taken  by  hysterectomy  after  she  had 
farrowed  two  mummified  pigs.  Dr. 
Mengeling  and  associates  demonstrated 
large  amounts  of  PPV  antigen  in  tis- 
sues of  all  six  mummified  fetuses,  as 
well  as  antibodies  for  PPV  in  blood 
serum  of  the  normal-appearing  fetus. 
In  addition,  the  gilt  had  no  hemaggluti- 
nation-inhibition  antibodies  in  serum 
67  days  before  farrowing  but  large 
amounts  at  farrowing,  indicating  that 
PPV  infection  occurred  in  the  interim. 

Dr.  Mengeling  and  Dr.  Cutlip  then 
studied,  under  laboratory  conditions, 
the  effect  of  transuterine  infection  oc- 
curring at  different  times  during  preg- 
nancy. They  found  that  when  infection 
\vdth  PPV  occurred  during  approxi- 
mately the  first  half  of  pregnancy, 
fetuses  were  usually  killed.  Examination 
of  dead  fetuses  indicated  that  the  lethal- 
ity of  PPV  is  not  associated  with  its 
effect  on  any  single  tissue,  but  rather 
to  the  cumulative  effect  of  the  virus  on 
many  tissues  as  well  as  fetal  membranes. 

In  contrast,  fetuses  infected  during 
the  latter  half  of  pregnancy  often  sur- 
vived, probably  because  their  immune 
system  is  more  completely  developed, 
as  well  as  their  ability  to  produce  anti- 
body to  the  virus.  Despite  the  presence 


of  antibody,  however,  virus  often  per- 
sisted in  clinically  normal  fetuses.  After 
birth,  such  fetuses  are  a  potential  source 
of  virus  for  other  pigs. 

The  possibility  of  developing  a  vac- 
cine for  PPV  which  could  be  adminis- 
tered to  gilts  before  they  enter  the 
breeding  herd  is  presently  under  in- 
vestigation.— W.  W.  M. 

Day  for  night 

A  RESEARCH  GENETICIST  has  changed 
day  to  night  in  a  new  method  for  hand 
crossing  peanuts  for  hybridization. 

The  conventional  method  is  tedious 
and  time  consuming  and  involves  emas- 
culating the  peanut  flowers  in  the  eve- 
ning or  at  night  and  then  pollinating 
the  plant  the  next  morning  when  fresh 
sources  of  pollen  are  available. 

The  new  method  devised  by  ARS 
geneticist  Donald  J.  Banks  (274  Agri- 
culture Hall,  OSU,  Stillwater,  OK 
74074)  involves  using  a  plant  growth 
chamber  and  reversing  the  day  and 
night  cycle.  In  Dr.  Banks'  system,  em- 
asculations and  pollinations  can  be 
made  between  8  and  10  o'clock  in  the 
morning,  the  optimum  time  for  work- 
ing with  the  flowerbuds. 

The  new  procedure  allows  the  work 
to  be  during  normal  working  hours  and 
makes  possible  up  to  three  crossing 
cycles  and  growth  generations  per  year. 

For  the  convenience  of  their  small 
size,  Dr.  Banks  used  Spanish  peanut 
cultivars  in  developing  the  new  meth- 
od—5.  D.  C. 
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Automated  apple  squeezer 

AN  AUTOMATED  SYSTEM  for  extracting 
juice  from  apples  should  considerably 
enhance  the  quality  of  juice  over  that 
of  the  traditional  rack-and-cloth  meth- 
od. 

The  new  system,  developed  at  the 
Western  Regional  Research  Center 
(800  Buchanan  St.,  Berkeley,  CA 
94710)  and  demonstrated  at  several 
apple  processing  plants  in  Oregon  and 
Washington,  also  extracts  up  to  7  gal- 
lons more  juice  per  ton  of  apples. 

The  first  stage  of  the  automated  sys- 
tem is  a  centrifuge  that  removes  about 
half  of  the  juice.  Then  the  macerated 
apples  are  conveyed  to  a  vertical  screw 
press  (like  that  of  most  kitchen  meat 
grinders)  which  squeezes  out  the  re- 
maining juice. 

The  older  rack-and-cloth  method  re- 
quires much  hand  labor.  Workers  must 
cover  wooden  trays  with  cloth,  dump 
chopped  apples  into  them,  wrap  the 
cloth  over  the  apples,  and  then  stack  up 
to  20  of  these  trays  in  a  press.  As  the 
press  exerts  pressure  on  the  trays,  the 
juice  seeps  through  the  cloth.  Labor 
costs  for  this  system  are  three  times  that 
of  the  fully  automated  dej nicer  systems. 

Moreover,  the  rack-and-cloth  system 
is  hard  to  keep  sanitary.  Cloths  must  be 
washed  frequently  to  prevent  a  buildup 
of  apple  residue.  Such  deposits  could 


cause  serious  off-flavors  and  even  con- 
taminate the  apple  juice  with  bacteria. 

One  large  apple  juice  processor  in 
Washington,  where  the  automated 
method  was  demonstrated,  is  now  using 
a  similar  two-stage  dej  nicer  that  can 
process  up  to  50  tons  of  apples  per  hour. 
The  processor  reports  yields  of  175  to 
180  gallons  of  juice  per  ton  of  apples — 
D.  H.  S. 

Sound  shells  bar  fungus 

THE  INTACT  SHELL  of  pecans  is  an  elfec- 
tive  barrier  to  aflatoxin-producing 
fungi. 

Cracked  shells,  on  the  other  hand, 
permit  rapid  buildup  of  the  toxins. 
Thus,  keeping  shells  sound,  together 
with  good  drying  and  storing,  would 
minimize  contamination. 

ARS  plant  pathologist  Harry  W. 
Schroeder  (P.O.  Drawer  ED,  College 
Station,  TX  77840)  and  Texas  Agri- 
cultural Experiment  Station  scientist 
James  B.  Storey  found  aflatoxins  pro- 
duced by  Aspergillus  flavus  and  A.  pa- 
rasiticus in  only  one  uncracked  nut  ex- 
posed to  the  fungi  during  a  28-day  test. 
Moreover,  since  the  nut  did  not  belong 
to  the  group  with  the  longest  exposure, 
the  scientists  suspect  it  may  have  had  a 
defective  shell  or  been  previously  con- 
taminated. 

The  fungi  are  known  to  persist  in 
the  soil,  and,  for  the  test,  the  research- 


ers simulated  the  damp  orchard  floor 
where  pecans  often  lie  before  harvest. 
They  used  enclosed  boxes  containing 
layers  of  soil  inoculated  with  strains  of 
Aspergillus  flavus  and  A.  parasiticus. 
Beakers  of  water  with  sponge  wicks  in- 
sured high  humidity  in  the  boxes.  Pe- 
cans with  sound  and  cracked  shells 
placed  on  the  soil  and  removed  for  ex- 
amination after  five  periods  ranging 
from  8  to  28  days. 

Nuts  with  cracked  shells  were  con- 
taminated after  only  8  days,  reaching 
a  maximum  level  of  1  million  parts  per 
billion  after  21  days.  With  the  excep- 
tion of  the  one  suspect  nut,  however, 
sound-shell  pecans  showed  no  contam- 
ination from  the  two  fungi  during  the 
entire  test. — B.  D.  C. 


When  reporting  research  involving 
pesticides,  this  magazine  does  not 
imply  that  pesticide  uses  dis- 
cussed have  been  registered.  Regis- 
tration is  necessary  before  recom- 
mendation. Pesticides  can  be  in- 
jurious to  humans,  domestic  ani- 
mals, desirable  plants,  and  fish  or 
other  wildlife — if 
not  handled  or 
applied  proper- 
ly. Use  all  pesti- 
cides selectively 
and  carefully. 
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